The Cochrane database of abstracts of reviews of effectiveness 10 agreed with this conclusion and highlighted the need for rigorous RCTs before researchbased guidelines could be agreed for traction. The lack of consensus in this area is further highlighted by the recent Philadelphia guidelines, 11 that state From the School of Rehabilitation Sciences, University of Ulster, Jordanstown, Northern Ireland.
Systematic reviews:
In the past, systematic reviews have concentrated solely on methodological quality; however, little attention has been given to the quality and appropriateness of the intervention, despite the fact that inadequacies in these areas may also lead to substantial bias. 12 The practitioner implementing evidence based practice needs to know that the evidence is based on findings from high-quality research methods and that the research intervention reflects the treatment protocols that he/she uses. If the research evidence does not address these two factors, clinicians will not implement the findings. It is difficult to address clinical appropriateness in research into LBP management by physical therapy because treatment tends to be tailored to fit the patient's needs and no patients are identical. In the present review, all the studies used traction as the sole intervention. The use of various combinations of treatment has an obvious implication for the design of future trials. It is also important to look at the interventions individually and to examine whether they are acceptable to clinical practice. To explore this issue, we investigated whether taking account of the traction treatment parameters would alter the conclusions drawn from the available evidence. The application of optimal treatment weights, length of the treatment session, frequency of treatment, and length of the overall traction program are areas that have had limited research. Therefore, the determination of optimal parameters can only be drawn from recommendations from expert opinion 13, supplemented by limited evidence on the mechanical and physiologic effects of traction. 14 -21 Determination of Optimal Treatment Parameters: In deciding what traction weight to apply, one must consider two aspects: (1) what weight will overcome friction between the body and the bed; and (2) what amount of force is required to exert an effect on the lumbar spine. Judovich 22 showed that a traction force of 26% of the patient's body weight was required to overcome friction. The use of a split tabletop with friction free rollers reduces this to a negligible amount. In its absence, a force in excess of 26% of the body weight must be used before any effect can be produced at the lumbar spine. Optimal weights for traction have been investigated by assuming that the effect of traction is achieved by intervertebral widening or reduction of disk protrusion; however, only the former has been demonstrated experimentally. 7, 21 , Despite these studies, it remains unclear what magnitude of force is required to cause the desired effect in the intact human spine. The mechanism by which traction may have its effects is not fully understood, and the neuromodulation of pain, which may require very low weight, must also be considered as a possible effect. This notwithstanding, clinical experts recommend using motorized traction on a friction-free surface and advocate a wide range of traction weights within their treatment regimes. Absent research findings, clinical experts recommend a variation of treatment times for example Hicklings 23 suggest 20 to 40 minutes, with an average of 30 minutes. Clinical experts showed more agreement in terms of the frequency of treatment. Most suggested that acute nerve root problems require traction on a daily basis for 5 to 6 days a week, for at least two weeks. Chronic problems may be treated 2 to 3 times weekly for at least 3 weeks because the chronic problem may be difficult to resolve.
Objectives and methods:
The main objectives of the review were to ascertain if the conclusion of the Van der Heijdan 9 review is altered in light of the available evidence since 1992, and to ascertain whether taking account of recommended clinical parameters for the use of traction alters the conclusion. The subsidiary objectives were to assess the relevance of the mode of traction, and to assess the relevance of traction for acute and chronic LBP. To be included in the review, a trial had to meet the following criteria: (1) a randomized controlled design; (2) participants were over the age of 18 years and were treated for LBP with or without radiating pain, with or without radiation to the lower extremities; (3) at least 1 of the intervention groups had to receive traction as the main or sole intervention (4) the comparison group had to receive sham traction (placebo traction or low-weight traction, which is perceived to be ineffective) or another conservative treatment modality (trials comparing different types of traction were excluded); (5) the study had to use at least 1 of 4 primary outcomes: pain (e.g. visual analog scale,) a global measure of improvement, a back pain-specific functional status or generic functional status.
Outcome Ratings: The outcome of each study was determined by the results of the primary outcome measures (at least 1 primary outcome). A study was considered positive if traction was more effective than the referenced treatment. A study was considered negative if there was no difference between traction and the referenced treatment, or if the referenced treatment was more effective than traction. A study was considered inconclusive if there were conflicting results between the primary outcome measures, for example, a positive result on 1 primary outcome and a negative result on another primary outcome. Following this, applying the US clinical practice guideline for rating acute low back problems in adults summarized the results. 24 This rating system consists of four levels of scientific evidence based on the quality and the outcome of the studies: (1) strong evidence, generally consistent findings in multiple high-quality RCTs; (2) moderate evidence, generally consistent findings in 1 highquality RCT and 1 or more low quality RCT or by generally consistent findings in multiple low-quality RCTs; (3) limited or conflicting evidence, only 1 RCT (either high or low quality) or inconsistent findings in multiple RCTs; and (4) no evidence, no RCTs.
Results:
Nine studies [25] [26] [27] [28] [29] [30] [31] [32] [33] reported negative findings. Three low quality studies [34] [35] [36] were found to have positive findings. One pilot study 37 had inconclusive findings, but showed a tendency toward a positive result; the author suggested that this was possibly because of the small sample numbers in the trial. The overall outcome showed a trend toward traction being ineffective, however, because of the low quality of the various studies' research methods, no definitive conclusions are possible.
Placebo comparisons:
Six studies compared traction with sham traction. Sham traction is a lowweight or placebo traction that the given researcher considers to be ineffective and all gave negative results except for the inconclusive result of Moret et al. 37 
Conservative treatment comparisons:
Seven studies compared traction with other conservative treatments. Three studies used motorized traction with a split table top, 30, 32, 38 three used motorized traction without a split tabletop, 26, 27 and one used manual traction. Traction was compared with no treatment, manipulation, exercises, corset, interferential, transcutaneous electric nerve stimulation (TENS), heat, and massage. All of these studies had low methodologic quality scores (range, 0-3) and only 2 studies 34, 35 reported a positive effect of motorized traction when compared with a treatment package that included hot packs, massage, mobilization and strengthening exercises, and TENS, respectively.
Limitations of this review:
A primary limitation of the present review was those articles were limited to the English language. Research on traction has traditionally taken place in the Netherlands and Germany and therefore we may have excluded some suitable studies. This review showed that the evidence for the effectiveness of traction in the management of LBP has not changed. The studies reviewed were generally of poor quality, and it was not possible to make recommendations for the use of traction based on the results of these trials. When the appropriateness of the clinical intervention was addressed, the level of evidence was reduced from moderate to limited evidence. This highlights the importance of paying close attention to the clinical appropriateness of the intervention in addition to methodological quality, and may, if used in future research, lead to wider implementation of research findings.
Recommendations for Further Study
The study by Beurskens et al 25 was the only highquality article reviewed and it addresses the sub acute to chronic LBP patient population. This study shows that a high-quality study in this area can be achieved 38 , but the flaws we describe in this article need to be overcome (traction parameters, traction as the sole intervention). One group of patients that has not been addressed by a high-quality study is the patients with acute radiculopathy. Many researchers have attempted to study this area, but their studies have failed because of the use of poor inclusion criteria and other methodological problems.
Classification of LBP is a problem, but radicular pain is perhaps easier to classify than many other, less distinct groups. In designing a study, one must give attention not only to methodological quality but also to the clinical appropriateness of the intervention. To reflect clinical practice, we need to understand the clinical parameters and treatment regimes being used by clinicians, and these must be addressed before a trial can be designed to look further at the effectiveness of traction for LBP with or without radiating pain.
Conclusion:
The evidence for the use of traction in LBP remains inconclusive because of the continued lack of methodological rigor and the limited application of clinical parameters as used in clinical practice. Further trials, which give attention to these areas, are needed before any firm conclusions.
